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THE FIRST STARS

FIRST STARS ARE MASSIVE
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Metal Enrichment
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PROPERTIES OF FIRST STARS & BLACK HOLES
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OVERVIEW
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CHEMICAL FEEDBACK
Schneider+2005
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PATCHY PRE-ENRICHMENT
Dayal+2010
THE IGM AT Z=6
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ADDITIONAL REIONIZATION SOURCES

, , Salvaterra+05
MINIQUASARS

Intermediate Mass Black Holes, shining as miniquasars, might contribute
substantially to reionization photon budget

Miniquasars will contribute also to the Soft X-ray Background (0.5-2 keV)
that i1s now resolved to ~94% level (discrete sources at z<4)

STRONG UPPER LIMIT

Unresolved fraction < 1.23 x 102 erg s' cm? deg~
Moretti+2003, Dijkstra+2004



ADDITIONAL REIONIZATION SOURCES

MINIQUASAR SPECTRA

TWO COMPONENT SPECTRUM

Multi-Color Disk: L yzq,

Multi-temperature BB accretion disk.
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ADDITIONAL REIONIZATION SOURCES

Salvaterra+05
CONSTRAINTS FROM SXRB

Ionizing Photons from IMBHs
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21 CM SIGNAL FROM FIRST BLLACK HOLES
Ciardi+09

SPIN TEMPERATURE EVOLUTION
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21 CM SIGNAL FROM FIRST BLACK HOLES
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SEARCHING FOR IMBH

Mapelli, AF & Rea 2006
IMBHs THROUGH THE MILLKY WAY




SEARCHING FOR IMBHSs
Mapelli, AF & Rea 2006
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IMBH X-RAY LUMINOSITY FUNCTION




SEARCHING FOR IMBHSs

PRESENT-DAY IMBH DENSITY

Accretion Mode
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SELECTED SUMMARY

* First stars are massive, M > 100 M: die as PISN or collapse to IMBH
 PISN (and later SN) provide the (early) observed IGM metal enrichment

i 10_5 Z@

* Transition to normal stars occurs whenever/wherever Z = Z_,

* Leave strong signature in the redshifted HI 21 cm line power spectrum
* IMBH can continue to form down to moderate redshifts.
* Likely the seeds of Supermassive Black Holes detected at z>6

« IMBHs current density constrained by ULXs: Q,< 0.1 €, Observable with IXO ?



